US  Army  Corps 
of  Engbwors 

Conttrudion  Enqin»<ring 
R— «wch  Labowlori— 


USACERL  SpecM  F  jport  FF-94/10 

Odaber  1993 
QA  tnspedions  Via  CorKfNion  MonMorlng 


AD-A274  276 


Guidelines  for  Quality  Assurance  Inspection 
of  Commercial  Activities  Contracts  for 
Reai  Property  Maintenance  Activities 


Guide  #10:  Refuse  and  Recyciabie  Handiing 


by 

James  H.  Johnson 
Paul  C.  Bresnahan 


A  Quality  Assurance  (QA)  Program  allows  the 
Army  to  evaluate  and  document  a  contractors 
work  performarKe.  It  depends  on  a  QA  Surveil¬ 
lance  Plan  (QASP).  The  QASP,  which  is  based 
on  the  contract  Performance  Work  Statement, 
Nsts  contractor  activities  and  the  surveillance 
approach,  number  of  items  to  be  inspected,  and 
an  Acceptable  Quality  Level  (AQL)  for  each 
activity.  This  series  of  12  guides  wiU  help  the 
Centreing  Officers  Representative/Quali^  As¬ 
surance  Evaluator  by  defining  and  clarifying  the 
inspection  tasks  required  by  the  QASP,  which  will 
facUtate  inspection  uniformity  and  effectiveness. 

This  guide  discusses  QA  monitoring  of  furnishing 
corrtainers,  refuse  and  recyclable  ooRection, 
repainting  multiple-use  containers,  and  mainte¬ 
nance  and  repair  of  equipment. 


s 


DTIC 

ELECTS 
JAN  05 1994 


94-00085 


Approved  for  public  release;  distrtoution  is  unlimitsd. 


1  03  087 


Best 

Available 

Copy 


The  contents  ci  this  rqiort  ate  not  to  be  nsed  for  advertising,  publication, 
or  promotional  purposes.  Qtation  of  trade  names  does  not  constitute  an 
official  endorsement  or  iqn>n>val  dte  use  of  such  commercial  products. 
The  findings  of  this  report  ate  not  to  be  construed  as  an  official 
Department  of  the  Army  position,  unless  so  designated  by  otiier  authorized 
documents. 


DESTROY  THIS  REPORT  WHEN  IT  IS  NO  LONGER  NEEDED 


DO  NOT  RETURN  IT  TO  THE  ORIGIN  A  TOR 


REFERENCE:  USACERL  Special  Report  FF-94/10,  Guidelines  fw  Quality  Assurance  Inaction  of 
Conunercial  Activities  Contracts  for  Real  Property  Maintenance  Activities,  Guide  UlO: 
Refiise  aid  Recyclable  Hanging 

Ptease  take  a  few  minutes  to  answer  die  questions  below,  tear  out  this  sheet,  and  return  it  to  USACERL. 
As  user  of  diis  report,  your  customer  comments  will  fnovide  USACERL  with  infcnmaticm  essential  for 
improving  future  rqmrts. 

1.  Does  diis  report  satisfy  a  need?  (Comment  mi  purpose,  related  project,  or  other  area  of  interest  for 
which  report  will  be  used.) 


2.  How,  specincally.  is  the  report  being  used?  (Information  source,  design  data  or  procedure, 
management  inocedure,  source  of  ideas,  etc.) 


3.  Has  die  infomiatimi  in  diis  report  led  to  any  quantitative  savings  as  far  as  manhours/contiact  dollars 
saved,  operating  costs  avoided,  efficiencies  achieved,  rtc.?  If  so,  please  elaborate. 


4.  What  is  your  evaluation  of  this  report  in  the  following  areas? 

a.  Presentation: _ 

b.  Completeness: _ 

c.  Easy  to  Understand: _ 

d.  Easy  to  Implement: _ 

e.  Adequate  Reference  Material: _ 

f.  Relates  to  Area  of  hiterest: _ 

g.  Did  the  report  meet  your  expectations? _ 

h.  Does  die  report  raise  unanswered  cpiestions? _ 


i.  Geneial  Comnarts.  (bidkale  wtet  you  dioukl  be  chnfed  to  rndte  tfut  vqmit  aid  fiitw* 
repoits  ot  this  type  more  responsive  to  yom  needs,  more  us^ile,  inqMOve  reedadlity,  etc.) 


5.  If  you  would  like  to  be  contacted  by  die  personnel  who  prepared  this  report  to  raise  specific  tpiesdons 
or  discuss  the  tqjic,  please  fill  in  die  following  information. 

Name:  _ 

Telephone  Number  _ 

Organization  Address:  _ 


6.  Please  mail  the  completed  form  to: 

Department  of  the  Army 

CONSTRUCTION  ENGINEERING  RESEARCH  LABORATORIES 
ATTN:  CECER-IMT 
P.O.  Box  9005 
Champaign,  IL  61826-9005 


REPORT  DOCUMEHTATION  PAGE 

1.  AQENCV  USE  ONLY 

2.  REPORT  DATE 

October  1993 

3.  REPORT  TYPE  AND  DATKCOVB«D 

Final 

4.  TmjEANOSUBnTLE 

Guidelines  fw  Quality  Assurance  Inspection  of  Commercial  Activities  Contracts 
for  Real  Property  Maintenance  Activities,  Guide  #10:  Refuse  and  Recyclable 

Handling 

&  FUNOBM  NUMBERS 

4A162784 

AT41 

[S^ASl 

6.  AUTHOR(S) 

James  R  Johnson  and  Paul  C  Bresnahan 

7.  PEfW^}m4MQORGM«ZATIONNAME(8)ANOAOORE88(E8) 

U.S.  Army  Construction  Engineering  Resemh  Laboratories  (USACERL) 

P.O.  Box  900S 

Champaign.  IL  61826-900S 

a  PERFORMBMOROANOATION 
REPORT  NUMBER 

SR  FF-94/10 

9.  SPONSORINGVMONITOniNQAQB4CYNAME(S)ANOAOORESS(ES} 

U.S.  Army  Center  for  Public  Works  (USACPW) 

ATTN:  CECPW-FM-S 

Bldg  3S8 

Fort  Belvoir,  VA  22060-SS16 

10.  SPONSORBKMtONnonNQ 
AGENCY  RPORT  NUMBER 

11.  SUPPLEMENTARY  NOTES 

Q^ies  are  available  from  the  National  Technical  Information  Service,  S285  Port  Royal  Road,  ^Mingfield,  VA 

22161. 

12a.  OtSmnUTION/AVAILABUJTY  STATEMENT 

Approved  for  public  release;  distribution  is  unlimited. 

12b.  DI8TRWITIONCOOE 

13.  ABSTRACT  (Maximum  200  woiUi) 

A  Quality  Assurance  (QA)  Program  allows  die  Army  to  evaluate  and  document  a  contractor’s  work  performance. 

It  depends  on  a  QA  Surveillance  Plan  (QASP).  The  QASP.  which  is  based  on  the  contract  Performance  Work 
Statement,  lists  contractor  activities  and  the  surveillance  approach,  numbo'  of  items  to  be  inspected,  and  an 

Acceptable  Quality  Level  (AQL)  for  each  activity.  This  series  of  12  guides  will  help  the  Contracting  Officer’s 
Representative/Quality  Assurance  Evaluator  by  defining  and  clarifying  the  inspection  tasks  lequiied  by  the 

QASP,  which  will  facilitate  inspection  uniformity  and  effectiveness. 

This  guide  discusses  QA  monitoring  of  furnishing  containers,  refuse  and  lecyclaUe  collection,  repainting 
multipie-use  containers,  and  maintenance  and  repair  of  equipment. 

14.  SUBJECT  TERMS 

quality  assurance  refuse  collection 

real  property  maintenance  activities 

recycling 

ia  NUMBBt  OF  PAGES 

30 

ia  PRICE  CODE 

17.  SECURFTY  CLASSIFICATION 

OF  REPORT 

Unclassified 

ia  SECURITY  CLASSIFICATION 
OFTHISPAQE 

UiKlsosified 

19.  SECURITY  CLASSIFICATION 

OF  ABSTRACT 

Unclassified 

20.  LBflTATION  OF  ABSTRACT 

SAR 

NSN  754041-280-3500 


SMndvd  Form  288  (ftov.  248) 
IkrMWM  M-lt 


FOREWORD 


This  research  was  performed  for  the  U.S.  Army  Center  for  PuMic  Works  (USACPW).  undor  (Hoject 
4A162784AT41,  “Military  Facilities  Engineering  Technology,"  Work  Unit  SB-A51.  “QA  Inqwctions  Via 
Condition  Monitorirtg.”  The  technical  monitors  were  Robert  Hohenbetg  and  George  Cromwell, 
CECPW-FM-S. 


The  work  was  performed  by  the  Facility  Management  Division  (FF)  of  the  Infrastructure  Laboratory 
(FL),  U.S.  Army  Construction  Engineering  Research  Laboratories  (USACXRL).  Alan  W.  Moore  is  Acting 
Qiief,  CECER-FF,  and  Dr.  Michael  J.  O’Connor  is  Chief,  CECER-FL.  Special  appreciaticHi  is  exfnessed 
to  Robert  D.  Neathammer,  CECER-FF,  and  John  H.  Williamson,  formerly  of  CECER-FF,  for  dieir 
contributions.  The  USACERL  technical  editor  was  Linda  L.  Wheatley,  Information  Management  Office. 

LTC  David  J.  Rehbein  is  Conunander  of  USAC0(L  and  Dr.  LJ(.  Shaffer  is  Director. 
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CONTRACTS  FOR  REAL  PROPERTY  MAINTENANCE  ACTIVITIES 
GUIDE  »llh  REFUSE  AND  RECYCLABLE  HANDLWG 


1  INTRODUCTION 


Backp'ound 

A  Quality  Assunnce  (QA)  pfogram  allows  die  Anny  to  evaluate  and  docun^  a  contiacttv’s 
peifonnance.  The  Quality  Assurance  Evaluator  (QAE)  oxiducts  skilled  and  carefully  idaoned  inspections 
aimed  at  verifying  the  sttisr.^:tory  completion  of  contractm^  work.  The  inspections  evaluate  the  quality, 
quantity,  and  timeliness  of  the  services  provided,  nm  the  cratiactor’s  mediods  used  in  perfinmiitg  tte 
work.  A  good  QA  progran  promotes  the  best  p(»silde  product  within  dte  terms  of  the  standing  cmitiact 

A  well  organized  QA  program  depends  (m  a  QA  Surveillance  Plan  (QASP),  whidi  is  prepared  by 
the  Government  and  contains  the  purpose  and  mediods  of  the  QA  program.  Althou^  the  QASP  is  not 
a  part  of  die  omtract,  it  is  based  on  the  contract  Performance  Wmk  Statement,  udikii  is  part  of  the 
c(Hitiact  The  QASP  lists  contractor  activides  and  the  surveillance  q)proadi,ap|MOximate  number  of  items 
to  be  surveyed,  and  an  Aocqrtalde  Quality  Levei  (AC^)  fw  each  activity. 

The  installation  Director  of  Public  Works  (IX*W),  the  Contracting  Officer  (KO),  or  the  Gmtractirtg 
Officer's  Representative  (COR)  often  oversees  the  Q/^.  The  CORA^AE  needs  m  inspection  guide  to 
help  define  and  clarify  the  inflection  tasks  required  by  die  QA^,  and  to  fiteilitate  inqi^on  uniformity 
and  effectiveness.  To  meet  this  need,  the  U.S.  Army  Qmstruction  Engineering  ResUrdh  Laboratories 
(USACERL)  developed  this  series  of  12  inspectitm  guides. 


Objective 

This  guide  series  is  intoided  to  supplonent  any  existing  QASP  and  to  provide  QA  guidance  for 
evaluating  Operatitnis  and  Maintenaice  (O&M)  work  as  p^formed  by  amtractors  on  Army  property.  This 
refuse  and  recyclable  handling  guide  contains  recommended  surveillance  methods  diat  can  be  amended 
by  direction  of  the  KO  or  QA  management  to  fit  the  needs  of  a  fiecific  installation. 


Guide  Scries  Organization 


This  series  includes  the  following  guides  by  USACERL  puUished  in  October  1993: 


#1: 

«2: 

#3: 

#4: 

#5: 

#6: 

#7: 

«8: 

#9: 


Water  Systems  (Special  Report  [SR]  17-94/01) 

Wastewater  Systems  (SR  i7-94A)2) 

Natural  Gas  Distributkm  Systems  (%  FF-94/03) 

Electrical  Systems  (%  FF-94/04) 

Heathy  Systesos  (Sk  FF-94/0S) 

Ventilation,  Air  Conditioidng,  and  Refirigeration  Systnns  (^  FF-94/06) 
Building  Services  (SR  FF-94/07) 

Grounds  Mainteiumce  (SR  FF-94/08) 

Surfaced  Areas  (SR  FF-94/09) 
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#10:  ReAue  and  Recyclable  Handling 

#11:  Pest  Control  Services  (SR  FF-94/11) 

#12:  Custodial  Services  (SR  FF-94/12). 

The  QAE  is  expected  to  evaluate  a  contractor’s  performaiKe  by  an>lyiiig  s^^priate  visual  and 
instrumentation  procedures  along  with  necessary  technical  and  interpretive  skills.  This  guide  covers  QAE 
inspection  of  refuse  and  recyclable  handling,  and  is  divided  into  sections  that  take  the  inspector  through 
a  step-by-step  process  of  recommended  performance  indicators,  inspection  tasks,  atul  surveillance  methods. 

Refuse  and  recyclable  handling  is  divided  into  four  subsystems  in  this  guide: 

1.  Furnishing  Containers 

2.  Refuse  and  Recyclable  Collection 

3.  Repainting  Multiple-Use  Containers 

4.  Maintenance  and  Repair  of  Equi|xnent. 

General  QA  information,  itKiuding  detailed  explanations  of  the  available  surveillance  methods,  is 
given  in  Quarter  2. 

Chapter  3  provides  performance  indicators,  inspection  tasks,  and  recommended  surveillance 
approaches  for  eadi  subsystem. 

Appendix  A  contains  sampling  inspection  tables.  Appendix  B  contains  QAE  Worksheets  for  each 
subsystem  and  a  service  order  cpiestionnaire  that  may  be  reproduced  for  field  use. 
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2  GENERAL  QA  INSPECTION  INFORMATION 


Iiupection  Organization  and  Planning 

According  to  custom  and  standard  practice,  the  contractor  submits  copies  of  the  {xevious  montfi’s 
O&M  activities  and  regulatory  agoicy  reports  to  the  COR  and  the  QAE.  The  due  dates  of  these  rqnns 
control  the  start  of  inqrection  scheduling.  If  possible,  the  QAE’s  inspection  should  be  conducted  within 
3  days  after  receiving  the  reports.  Effective  coordination  will  allow  mote  efficiott  inspection  of  services. 
The  COR/QAE  should  look  for  specific  indicators  of  the  contractor’s  performance  a^  should  evaluate 
that  performance  based  on  Detailed  Inspection  Tasks.  The  following  chapter  lists  the  Performance 
Indicators  and  Detailed  Inspection  Tasks  for  refuse  and  recyclable  handling. 


Quality  Assurance  Surveillance  Methods 

The  QAE  can  use  the  following  five  surveillance  methods  to  determine  contractor  performance: 

1.  Random  Sampling 

2.  Piarmed  Sam^ing  ^ 

3.  100  Percent  Inspection 

4.  Unscheduled  Inspection 

5.  Customer  Complaints. 

Random  Sampling 

The  methods  ate  based  on  statistical  criteria  provided  in  Military  Standard  (MIL-STD)-105E, 
Sampling  Procedures  and  Tables  for  Inspection  by  Attributes  (10  May  1989)  and  are  presented  as 
recommendations.  The  methods  u^  should  be  based  on  the  unique  needs  of  an  individual  system. 
Typically,  all  five  methods  are  not  used  to  evaluate  an  individual  system. 

Random  sampling  is  recommended  for  situations  where  many  work  items  ate  candidates  for 
inspection.  For  instance,  because  it  is  impractical  to  inspect  every  roof  on  an  installation  with 
500  buildings,  only  a  select  number  of  the  buildings  should  be  inspected.  Likewise,  in  random  sampling, 
only  a  portion  of  the  total  performed  work  is  inspected.  Acceptance  of  the  work  is  based  on  the 
assumption  that  the  inspected  items  are  representative  of  the  quality  of  the  contractor’s  work.  The  random 
sampling  technique  spreads  the  selected  samples  evenly  throughout  the  evaluation  period.  The  following 
are  steps  to  be  used  by  the  QAE  in  random  sampling. 

Tables  A1  and  A2  in  Af^ndix  A  should  be  used  to  determine  the  number  of  samples  to  be 
inspected  and  the  number  of  rejects  allowed  as  a  function  of  the  number  of  inspected  work  items  for 
AQLs  of  4  and  10  percent,  and  the  level  of  surveillaiKe.  The  tiiree  levels  of  surveillance  ate:  normal, 
increased  (tightened),  and  reduced.  Initially,  this  guide  recommends  normal  surveillarxx  for  random 
sampling.  However,  under  the  direction  of  the  KO,  the  level  of  surveillance  can  be  changed  dqrending 
on  tile  contractor’s  performance. 

As  an  example,  assume  that  the  contractor’s  total  scheduled  output  (i.e.,  population  size)  for  a 
particular  work  item  is  125  units  and  that  tiie  normal  surveillance  level  with  an  AQL  of  4  percent  has  been 
selected.  According  to  Table  Al,  20  of  the  125  units  of  work  should  be  inspected,  and  the  oitire  output 
of  125  units  should  be  rejected  if  3  or  mote  of  the  20  sample  units  are  not  accqitable. 
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The  QA  Worksheets  in  Appendix  B  provide  room  to  record  the  population  size,  the  number  of 
samples,  the  maximum  number  of  rejects,  a^  the  itkerval  for  each  Performance  Indicator. 

The  work  planned  by  the  contractor  for  each  maintenance  task  should  be  listed  by  date  to  make  it 
easier  to  predict  the  time  when  the  work  samples  will  be  ready  for  inspection. 

Planned  Sampling 

Evaluation  by  planned  sampling  inspects  some,  but  not  all,  of  the  work  activities  and  is  appropriate 
when  the  number  of  work  items  is  large.  Some  items  are  evaluated  before  sdreduled  completion  b^ause 
they  are  inaccessible  after  the  work  is  completed.  The  COR/QAE  subjectively  selects  key  work  items  for 
inspection;  die  sample  size  is  determined  aihitrarily. 

The  CORA^AE  will  normally  use  planned  samiding  when  the  contractor’s  performance  at  selected 
locations  or  tasks  is  poor.  With  this  type  of  evaluation,  the  contractor  knows  that  work  performed  in  these 
areas  is  more  likely  to  be  monitored.  Planned  sampling  provides  a  systematic  way  of  focusing  on  specific 
output  and  forming  conclusions  about  the  contractor’s  performance  level. 

100  Percent  Inspection 

Inspection  at  100  percent  requires  total  inspection  of  all  items  in  a  contract  requirement  It  is 
normally  used  to  monitor  infrequent  work  or  critical  contract  work  when  the  number  of  work  items  is 
small  and  in  cases  where  nonperformance  could  seriously  damage  Army-fumished  equipmerrt  or  processes. 
It  may  also  be  used  in  areas  where  a  contractor  has  had  imor  performance  difficulties. 

Unscheduled  Inspection 

Unscheduled  inspections  can  be  used  for  areas  of  poor  past  contractor  performance,  noncritical  areas, 
areas  of  infrequent  repairs,  or  as  a  follow-up  check  of  previous  inspections.  If  the  QAE  notices  such  an 
area,  an  unscheduled  inspection  can  be  conducted  to  evaluate  contractor  performance. 

Customer  Complaints 

The  customer  complaint  method  is  based  on  an  informed  and  cooperative  customer  population,  that 
is  generally  aware  of  local  contract  requirements.  Customers  are  expect  to  monitor  contractor  services 
and,  when  performaiKe  is  poor  or  nonexistent,  to  notify  the  COR/QAE.  If  investigation  reveals  that  the 
complaint  is  valid,  the  COR/QAE  documents  the  deficiency.  Since  this  is  a  reactive  QA  in^tection 
a{q)roach,  this  method  of  surveillance  normally  supplements  planned  inaction  methods. 


Increased  Surveillance 

For  areas  of  poor  past  contractor  performance,  tiK  QAE  should  consult  with  the  KO  to  intensify  the 
surveillance  method.  More  than  one  option  is  usually  available,  and  selection  should  be  based  on  the 
initial  method  and  the  amount  of  woik  performed. 

1.  Random  Sampling  (Normal  Surveillance)  can  be  replaced  by: 

•  Random  Sampling  (Increased  Surveillance) 

•  Planned  Sampling  (for  a  large  population  size) 
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•  100  PUGcnt  bMqwctkn  (for  a  saattD  populatian  aiae) 

•  Uiffidiefhiled  In^Kctioii  (for  any  population  size). 

2.  Plamied  Sam{4ing  can  be  fcf^aced  by: 

•  Random  Sam^riing  (Nonnal  Surveillanoe) 

•  100  Percoit  Inspectimi  (for  a  small  pc^ation  size) 

•  Unscheduled  Inspection  (for  any  populadcm  size). 

3.  Unscheduled  Inspections  can  be  leidaced  by: 

•  1(X}  Percent  Inspection  (for  a  anall  population  size) 

•  Random  Sampling  (Nonnal  Surveillan^) 

•  Planned  Sampling. 


Decreased  Surveillance 

For  work  areas  in  which  the  contractor  maintains  a  consistently  satisfactory  performance  for  3  to 
6  months,  the  QAE  should  consult  with  die  KO  to  decrease  the  intensity  of  the  surveillance.  NRue  than 
one  option  is  usually  available  and  selection  should  be  based  on  the  initial  method  and  the  amount  of  work 
performed. 

1.  Random  Sampling  (Normal  Surveillance)  can  be  replaced  by: 

•  Randmn  Sampling  (Reduced  Surveillance) 

•  Planned  Sampling 

•  Unscheduled  Inspection  (for  any  population  size) 

•  Customer  Complaints. 

2.  nanned  Sampling  can  be  replaced  by: 

•  Unscheduled  Inspection  (for  any  population  size) 

•  Customer  Complaints. 

3.  1(X)  Percent  Inspection  can  be  replaced  by: 

•  Random  Sampling  (Normal  Surveillance) 

•  Random  Sampling  (Reduced  Surveillance) 

•  Planned  Sampling 

•  Unscheduled  Inspection  (for  any  population  size) 

•  Customer  Complaints. 
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3  REFUSE  AND  RECYCLABLE  HANDLING  QA  INSPECTIONS 


Furnishing  Containers 

Performance  Indicators  and  Detailed  Inspection  Tasks 

The  following  numeric  items  are  performed  by  foe  contractor.  The  related  detailed  inqxcdon  tarics 
are  used  by  foe  QAE  to  verify  the  contractor's  performance. 

1.  Trash  and  recycling  containers,  which  ctmform  to  the  contract  requirements,  are  delivered  to 
each  family  housing  unit 

Before  delivery,  verify  that  all  family  housing  refuse  and  recyclable  ctmtainers  conform  to 
contract  specifications.  If  they  do  not  af^ar  to  meet  specifications,  instruct  the  contractor  to 
hold  delivery  until  KO  approval  is  givett  Ofoerwise,  have  the  contractor  distribute  the 
containers,  and  check  wifo  eadi  family  housing  occupant  to  verify  delivery.  If  a  housing  unit 
is  unocciqtied,  verify  delivery  by  inspection.  Document  any  discrepancies. 

2.  Trash  and  recycling  containers,  which  conform  to  foe  oHitract  requirements,  are  delivered  to 
each  operations  building,  utility  plant,  and  service  center. 

Before  delivery,  verify  that  all  refuse  and  recycling  containers  for  operations  buildings,  utility 
plants,  and  service  centers  conform  to  contract  specifications.  If  they  do  not  appear  to  meet 
specifications,  instruct  foe  contractor  to  hold  delivery  until  KO  tqiproval  is  given.  Otherwise, 
have  the  contractor  distribute  foe  containers,  and  verify  delivery  by  inspection.  Document  any 
discrepancies. 

Recommended  Surveillance  Approach 

•  Evaluate  both  performance  indicators  periodically  using  foe  100  percent  inspection  m^hod. 


Rehise  and  Recyclable  Collection 

Performance  Indicators  and  Detailed  Inspections  Tasks 

The  following  numeric  items  are  performed  by  the  contractor.  The  related  detailed  inspection  tadrs 
are  used  by  the  QAE  to  verify  foe  contractor’s  performance.  In  addition  to  foe  detailed  inspection  tasks, 
send  questionnaires  and  perform  random  visits  to  customers  of  foe  refuse  contractor  to  obtain  amtractor 
perfonnance  feedback. 

1.  Trash  and  recyclables  are  collected  on  foe  scheduled  days  and  on  assigned  routes  between  0630 
and  1530  hours. 

Occasionally,  observe  tlK  contractor  to  verify  that  trash  and  recyclables  are  odlected  on  the 
stfoeduled  days  and  on  assigned  routes  between  0630  and  1530  hours. 

2.  The  garbage  vehicle  is  fully  enclosed,  clean,  and  not  leaking. 

Occasionally,  observe  the  garbage  vehicle  to  see  that  it  is  folly  enclosed,  clean,  and  not  leaking. 
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3.  Tile  refuse  and  recyclable  collection  vehicle  is  covered  and  (grates  without  debris  filling  off. 

Occasionally,  observe  the  refuse  and  recyclabte  collection  vehicle  to  verify  that  it  is  covered 
and  that  it  operates  without  detnis  falling  off. 

4.  No  refuse  or  lecyclables  are  within  20  ft  (6.1  m)  of  the  coUectitm  point  after  collectian  has 
been  completed. 

Occasionally,  observe  the  contractor  to  see  that  no  refuse  or  recyclables  are  left  within  20  ft 
of  the  collection  point  after  collectitHi  has  been  completed. 

Recommended  Surveillance  Approach 

•  Evaluate  all  performance  indicators  monthly  using  the  unscheduled  inspection  mediod  and 
questionnaire  feedback. 


Repainting  Multiple-Use  Containers 

Performance  Indicators  and  Detailed  Inspection  Tasks 

The  following  numeric  items  are  performed  by  the  contractor.  The  related  detailed  inspection  taidcs 
are  used  by  the  QAE  to  verify  the  contractor’s  performance. 

1.  Multiple-use  container  painting  is  scheduled. 

Obtain  the  contractor’s  schedule  for  painting  multij^e-use  refuse  and  recyclable  containers.  Use 
plamted  sampling  to  select  three  containers  that  are  scheduled  for  painting  early  in  the  cmitract 
period.  Be  present  during  the  scheduled  painting  to  observe  the  complete  operatioa 

2.  Before  painting,  each  container  is  clean  of  foreign  matter,  and  all  rust  is  removed  until  the 
metal  is  bright. 

Verify  that  contairrers  are  free  from  all  foreign  matter  such  as  dirt,  dust,  or  refuse  residue,  and 
that  rusted  areas  are  cleaned  to  bright  metal.  Make  sure  dut  containers  are  folly  operational 
before  painting  is  started. 

3.  Each  container’s  interior  and  exterior  is  painted  with  a  zinc-chromate  primer.  Fed.  Spec. 
TT-P-666B. 

Observe  and  record  whether  paints  and  thinners  meet  specifications.  (Thedt  to  see  that  the 
primer  is  compatible  with  the  Fed.  Spec.  TT-E-529  finish  coat  specified  for  the  containers’ 
exterior.  The  recommended  material  is  a  zinc-chromate  primer.  Fed.  ^c.  TT-P-666B. 

4.  After  24  hours,  an  olive  drab  semi-gloss  alkyd  enamel.  Fed.  Spec.  TT-E-529,  is  ipfdied  to  the 
exterior  of  each  container. 

Check  24  hours  after  the  primer  is  replied  to  see  that  an  olive  drab  semi-gloss  alkyd  enamel. 
Fed.  Spec.  TT-E-529,  is  af^lied  to  the  exterior  of  foe  containers.  The  paint  tp|dication  should 
cmnpletely  cover  the  surfaces  without  visible  skifs,  thin  spots,  tuns,  or  sags. 
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S.  Each  container  is  re-stenciled  with  yellow  paint.  Fed.  Std.  S9S.  and  returned  to  its  original 
location  (if  moved). 

Verify  that  yellow  paint  re-stenciling  meets  Fed.  Std.  59S  and  matdies  the  inftnmation  origi¬ 
nally  on  the  containers.  Lettering  must  be  accurately  aligned  and  present  a  crisp  appearance. 

QA  instrumentation  is  recommended  to  check  the  paint/coating  conditicm  (Jcrimson  1993). 

If  containers  were  moved  to  another  location  for  cleaning  and  painting,  make  sate  that  they  ate 
returned  to  their  original  locations. 

Recommended  Surveillance  Approach 

>  Evaluate  all  performance  indicators  periodically  using  planned  sampling. 


Maintenance  and  Repair  of  Equipment 

Performance  Indicator  and  Detailed  Inspection  Task 

The  following  item  is  performed  by  the  contractor.  The  related  detailed  inspection  tasks  are  used 
by  the  QAE  to  verify  the  contractor’s  perfonnance. 

Maintain  and  repair  refuse  and  recyclable  handling  equipment 

Maintenance  and  repair  of  Government  Fumi^ed  Equipmaat  (GFE)  damaged  by  the  contractor 
should  be  incidental  to  the  furnishing  of  refuse  and  recyclable  collection  services.  Verify  that 
the  contractor  also  repairs  GFE  damaged  by  others  or  that  becomes  unusable  through  normal 
wear. 

Use  the  contractor’s  report  of  completed  repairs  to  schedule  containers  for  raixiom  inspection. 
Document  any  discrepancies. 

An  inspection  of  a  repair  should  verify  drat: 

a.  The  unit  operates  as  intended. 

b.  The  repair  is  done  with  parts  intended  for  the  unit  and  similar  to  others  already  in  use. 

c.  Welds  are  neat  and  contiruous.  QA  instrumeiuation  is  recotrunoided  to  dieck  welds 
(Johnson  1993). 

d.  The  rqiaired  area  is  cleaned,  primed,  and  finish-painted  to  match.  QA  instrumentation  is 
recommended  to  check  for  corrosion^nt  condition  (Johnson  1993). 

Check  to  see  that  the  area  is  clear  of  debris  from  the  repair  work. 

Recommended  Surveillance  Approach 

•  Evaluate  the  performance  indicator  monthly  using  random  sampling  (normal  surveillance, 
10  percent  A(^L). 
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ACE0NYM8 


AQL 

Acceptable  Quality  Level 

COR 

Ccmtracting  OfOcei's  I^nesentative 

DEH 

Director  of  Engiiieering  and  Housing 

OFE 

govemnent  fumiafaed  eqtt4xneiit 

KO 

Contracting  Officer 

MIL-STD 

Military  Standard 

O&M 

Operations  and  Maintenance 

QA 

Quality  Assurance 

QAE 

Quality  Assurance  Evaluator 

QASP 

QA  Surveillance  Plan 

REFERENCES 

Johnson,  Janies,  Special  Report  FF-93/DRAFT.  Catalog  of  Industrial  Instrumentation  for  Army  Real 
Property  Quality  Assurance  ^plications  (U.S.  Anny  Constnictk»  Engineering  Reseaidi  Labcna- 
tory,  1993). 

Military  Standard  105E,  Sampling  Procedures  and  Tables  for  Inspection  by  Attributes  (Dquitmoit  of 
Defense,  10  May  1989). 
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AiVENDIX  A:  Impcctioii  Sampliag  TaMot 


TiMi  A1 

SMifli  StaH  Mi  I4kI  Utali  (4%  A<VL) 

(Aa  dcwclopod  fion  TiUm  I A II  in  STD  lOSB) 


NonMl  Tnrra 

■m» 

(T%Msm4  8« 

1 

■aiMaitarv 

eMMce 

PopuUlion 

Classn 

Rajact 

Class  in 

Reject 

Clmsl 

Ri|f0GC 

Sine 

Sample  Siae 

Levd 

Sample  Siae 

Leval 

Sample  *«— 

Level 

OdtoSO 

• 

23% 

1 

* 

40% 

1 

* 

- 

- 

SI  to  90 

B 

13 

2 

P 

20 

2 

* 

3% 

1 

91  to  ISO 

F 

20 

3 

0 

32 

3 

• 

3% 

1 

ISl  to280 
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32 

4 

H 

SO 

4 

B 

S 

2 

281  toSOO 

H 

SO 

6 

J 

80 

6 

P 

8 

3 

SOI  to  1200 

J 

80 

8 

K 

12S 

9 

0 

13 

4 

1201  to  3200 

K 

12S 

11 

L 

200 

13 

H 

20 

S 

The  Rejea  Levd  is  the  number  of  failed  inapectioos  lequiring  njectiao  of  the  Lot  (population). 

An  aatoriak  (*)  indicates  that  the  sample  level  is  outside  the  range  of  a  4%  AQL  for  the  adected  dam. 

TiMc  A2 

SHVk  Siw  Mi  imwt  Lmli  (M%  AQL) 

(As  developed  from  TkMes  I A  II  in  MIL  STD  lOSE) 


Normal 

Snrvd 

■»« 

(Tlghtonei)  Sor 

tetee 

RaiM 

H 

aihMe 

Population 

Siae 

Claun 

Sample  Siae 

Reject 

Levd 

Class  in 

Sample  Siae 

Reject 

Levd 

OmsI 

Sampfe  Siae 

Raject 

Levd 

06  to  IS 

• 

33% 

1 

•  S0% 

1 

. 

16to2S 

C 

S 

2 

D  8 

2 

• 

1% 

1 

26toS0 

D 

8 

3 

E  13 

3 

C 

2 

2 

SI  to  90 

B 

13 

4 

F  30 

4 

C 

2 

2 

91  to  ISO 

P 

6 

0  32 

6 

D 

3 

3 

ISl  to280 

0 

32 

8 
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9 

B 

S 

4 

281  toSOO 

H 

SO 

11 

J  80 

13 

P 

8 

S 

SOI  to  1200 

J 

80 

IS 

K  12S 

19 

0 

13 

6 

1201  to  3200 

K 

12S 

22 

L  300 

19 

H 

20 

8 

The  Reject  Level  fr  Ae  numlMr  of  failed  inspections  that  nqim  rejection  of  the  Lot  (popafaiion). 

An  aelMiek  (*)  Micales  dwt  the  sample  level  is  omeide  die  ^  a  10%  A(2L  for  the  eelactad  dme. 
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9 
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1 

2 

9 

9 

6 

6 

8 

8 

8 

7 

8 

4 

8 
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APPENDIX  B:  QAE  liMpcdion  WorlulMelt 

Fkiraiiiiiiig  CootaiMrt  Wortihit  1  of  2 

PerBimuuioe  Indictlor  #1:  Trash  and  recycling  corajanera,  wUch  confonn  to  the  oooiiact 
requiremotts,  are  delivered  to  each  family  housing  unit 

a.  The  containere  confonn  to  contract  specifications. 

b.  Contameis  woe  delivoed  to  each  schethiled  family  housing  uidL 

LOCATION 

_  S*  U  N 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_ SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remariu: 


‘S  «  SadmKlDfy,  U  -  UnnlMictofy.  N  •  Not  affikaUe.  Grda  ana  ralii«  for  oadi  ban. 
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Fife  2  <rf2 


Peribr mince  Indicator  IQ:  Trash  and  recycling  contiinere.  whidi  confonn  to  the  contract 
requiiemoits,  are  delivered  to  eadi  (^rations  building,  utility  plant,  and  service  center. 

a.  The  containers  conform  to  contract  specifications. 

b.  Comainers  were  delivered  to  eadi  scheduled  focility. 

LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  _  SUN 


Remarks: 


Quality  Assurance  Evaluate 
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Rcftae  mmI  RccjdaUc  rnirctimi  Woriuheet 


1  of2 


PerfbnMUMe  Indicator  #1:  Trash  «d  lecyclabtes  «e  collected  on  die  scheduled  days  and  on 
assigned  routes  between  0630  and  1330  houis. 

LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_ SUN 


Remaifcs: 


Pertbfmance  Indicator  #2:  The  gaibage  vehicle  is  fully  enclosed,  clean,  and  not  leaking. 
LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_ SUN 

_  SUN 


Remaiks: 


RttaK  aad  RiryrIiMii  Colecrt—  WorIrRifit  Fife  2  ail 

PerfcrBMnce  Indkalor  13:  The  lefiise  and  recyclable  ooUecthn  v^de  ia  covered  and  operalea 
without  debris  firiling  off. 

LCXTATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remaiks: 


Perlhrmanoe  Indicator  #4:  No  refuse  or  recyclables  are  within  20  ft  of  the  collection  point  after 
collection  has  been  complied. 

LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remarks: 


Quality  As»innce  EvalualOT 


Dale 
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Repainting  Multiple-Uae  Containers  Worksheet  Pi^  1  of  2 

Performance  Indicator  #1:  Multipie-use  container  painting  is  scheduled. 

Remarks: 


Paformanoe  Indicator  #2:  Before  painting,  each  contamer  is  clean  of  fmeign  matter,  and  aU  rust  is 
removed  until  the  metal  is  bright 


Container 

1 

2 

3 


S 

S 

s 


u 

u 

u 


N 

N 

N 


Remarks: 


Performance  Indicator  #3:  Each  container’s  irdeiior  aid  exterior  is  painted  with  a  zinc-dnomale 
primer.  Fed.  Spec.  TT-P-666B. 

Container 


1  SUN 

2  SUN 

3  SUN 


Remarks: 
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Performance  Indicator  #S:  Each  container  is  re-stOKiled  widi  yellow  paint.  Fed.  Spec.  59S,  and 
returned  to  its  original  location  (if  moved). 

rnntainer 

1  SUN 

2  SUN 

3  SUN 

Rematks: 


(Quality  Assuimce  Evaluator 


Date 
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Maintaiance  and  Repair  of  Eqinpmcnt  Woriuheet 


Page  1  of  1 


Perfbnnanoe  Indicator:  Maintain  and  repair  refuse  and  recyclable  handling  equqment. 

a.  The  unit  operates  as  intended. 

b.  The  repair  is  done  with  parts  intended  for  the  unit  and  siinilar  to  others  already  in  use. 

c.  Welds  are  neat  and  continuous. 

d.  The  repaired  area  is  cleaned,  primed,  and  finish-i)ainted  to  match. 

Using  the  population  size _ ,  and  referring  to  normal  surveillance  in  Tiddes  A1  and  A2 

gives  number  of  samples  and  number  of  allowaUe  rejects. 

LOCATION 

_  S  U  N 

SUN 

_  SUN 

_  SUN 

_ SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remarks: 


Quality  Assurance  Evaluator 


Date 
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ReAne/EecTdaMe  CoUcdkn  QimtioBBaire 


Page  1  of  3 


Building  Number 

Date _ 

Occupant _ 

Interviewer 


This  questionnaire  should  be  completed  by  the  person  most  knowledgeable  about  Ae  quality  of 
the  leAise  and  recyclable  collection  service  provided.  Please  circle  the  number  for  the  answer  selected 
or  write  in  an  ^tpropiiate  answer  where  there  are  blanks. 

If  this  questionnaire  is  completed  by  telephone,  die  QAE  should  sign  it  ii^re  provided. 


1.  How  many  times  per  week  are  refuse  and  recyclabies  ctdlected  firom  your  location? 


. . . . 

Twice . 

? 

More  than  twice . 

. 3 

Unknowa . 

. 4 

2.  How  satisfied  are  you  with  the  refuse  and  recyclable  collection  service  being  provided? 

Very  satisfied . 1 

Satisfied . 2 

Dissatisfied . 3 

Very  dissatisfied. . .4 

3.  Are  refuse  and  recyclabies  collected  at  about  the  same  time  each  collection  day? 

Yes . 1 

No . .2 

4.  Does  the  collection  crew  leave  the  area  clear  of  refuse  and  recyclabies? 

Yes,  all  of  the  time . 1 

Yes,  most  of  the  tiiiie.....2 
No . 3 

5.  Has  the  collection  crew  damt^  the  refuse  or  recyclaUe  containers? 

No . 1 

Not  usually^ . 2 

Yes . 3 
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ReAiic/ltec]rciable  Colkctioii  Quertonnaire 


2  of  3 


6.  Are  ttie  empty  containers  placed  in  an  oideriy  fashion  with  all  lids  in  place? 

Yes . 1 

Usually. . 2 

Almost  never. . 3 

No . .4 

7.  Has  die  collection  crew  ever  refused  to  remove  refuse  or  recyclables  [Mopeily  placed  Ah’  removal? 

No . 1 

Yes . 2 

8.  Have  you  ever  complained  about  the  quality  of  refuse  and  recyclable  collection  sovices  being 
provided? 

No  (go  to  #12) . 1 

Yes  (go  to  #9) . 2 

9.  When  calling  about  the  quality  of  service,  do  you  normally  find  the  person  you  talk  to 
knowledgeable? 

Yes . 1 

No . 2 

10.  When  calling  about  the  quality  of  service,  do  you  normally  find  the  person  you  talk  to  courteous? 

Yes . 1 

No . 2 

11.  When  calling  about  the  quality  of  service,  do  you  normally  find  the  person  you  talk  to  hdpfiil? 

Yes . 1 

No . 2 

12.  Have  you  ever  talked  to  members  of  the  collection  crew? 

No  (go  to  #15). . 1 

Yes  (go  to  #13) . 2 

13.  Are  the  collection  crew  members  courteous? 

Yes . 1 

No . 2 
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Rdlwe^Hecyc^Me  CaBecttoi  Quirtnnnrirf 


PUge  3(tf  3 


14.  Are  the  coUectitm  crew  membefs  helpful? 

Yes . 1 

No . 2 

15.  Who  provided  the  infonnation  for  this  quesdcxinaire? 

Sponsor. . 1 

Dependent . 2 

Both. . 3 

16.  Please  make  any  comments  on  the  refuse  and  recyclable  collection  service  in  the  space  bdow; 


Thank  you  for  your  cooperatioa 


Quality  Assurance  Evaluator 


Date  QuestitHinaire  Comj^eted 


2S 


Tabulatkm  Form  Ibr  ReftiM/Recyctable  Collection  Quertionnaire 


INSTRUCTIONS:  Average  the  scores  for  each  question  unless  marked  as  not  applicable  (NA).  Emer 
the  averages  in  the  blanks  below,  and  follow  the  individual  instructions  for  evaluatioiL 


QlWHipn  No. 

Ave.  Score 

QttKdgnNo. 

Ave.  Score 

1 

(NA) 

9 

2 

10 

3 

11 

4 

12 

(NA) 

5 

13 

6 

14 

7 

15 

8 

-QjA)- 

16 

(NA).. 

FREQUENCY:  Separate  locations  requiring  special  service  and  verify  that  their  requimnents  ate 
being  met  Do  the  reported  frequencies  from  the  rest  of  the  locations  match  the  contract 
requirements?  Y  N 

QUALITY  OF  SERVICE:  Total  the  average  scores  for  questions  2  through  7  and  divide  the  total  1^ 

6.  The  result  is _ (A  result  of  1.0  through  1.5  is  excellent;  1.6  through  2.5  is  poor,  and  the 

contractor  should  be  notified;  2.6  or  greater  is  unsatisfactory,  and  the  KO  should  be  notified.) 

E  P  U 

COMPLAINTS:  Validate  complaints  by  contacting  die  customer.  After  determining  the  nature  of  the 
complaint,  verify  that  the  issue  has  been  resolved.  If  the  complaint  is  valid,  not  isolated,  and  is 
unresolved,  include  the  affected  route  in  a  future  unsdieduled  inspection. 

COMH^AINT  RESPONSE:  Total  the  average  scores  for  questions  9  through  1 1  and  divide  foe  total 

by  6.  The  result  is _ (A  result  of  1.0  throu^  1.5  is  satisfactory.  A  result  of  1.6  through  2.0  is 

unsatisfactory,  and  the  KO  should  be  notified.)  S  U 

COURTESY:  Total  the  average  scores  for  questions  13  and  14  and  divide  the  total  by  2.  The  result 

is _ (A  result  of  1.0  through  1.5  is  satisfactory;  over  1.6  is  unsatisfactoiy  and  the  KO  should  be 

notified.) 

REMARKS:  (Write  on  reverse  if  necessary.) 


(Quality  Assurance  Evaluator 
Date,^ _ 


I 
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USACERL  DiSTRIBUnON 


Chief  of  Enginecn 
ATTN:  CEHEC-IM-LH  (2) 

ATTN:  CEHEC-IM-LP  (2) 

ATTN:  CERD-L 

CECPW  22060 
ATTO:  CECPW-FM-S 
ATTN:  CECPW-FM 
ATTN:  CECPW-FB 
ATTN:  CECPW-FU 
ATTN:  CECPW-F-DPN 

US  Army  Engr  District 
ATTN:  Library  (40) 

US  Army  Engr  Division 
ATTN:  Litotry  (13) 

INSCOM 

ATTN:  lALOG-I  22060 
ATTN:  lAV-DEH  22186 

HQ  XVin  Airborne  Corps  28307 
ATTN:  AFZA-DEH-EE 

US  Army  Materiel  Command  (AMC) 
Alexandria,  VA  22333-0001 
ATTN:  AMCEN-F 
Installations: 

ATTN:  DEH(19) 

Rocky  Mountain  Arsenal  8002 
ATTN:  AMCPM-RM 
Pine  Bluff  Arsenal  71602 
ATTN:  SMCPB-EH 

FORSCOM 

Forts  Gillem  &  Mcnierson  30330 
ATTN:  FCEN 
Installations: 

ATTN:  DEH(23) 

National  Guard  Bureau  20310 
ATTN:  Installations  Div 

Fort  Belvoir  22060 
ATTN:  CECC-R  22060 

TRADOC 
Fort  Monroe  2365 1 
ATTN:  ATBO-G 
Installations: 

ATTN:  DEH  (20) 


USARPAC  96858 
ATTN:  DEH 
ATTN:  APEN-A 

HQUSEUCOM  09128 
ATTN:  Ea4-LIE 

AMMRC  02172 
ATTN:  DRXMR-AF 
ATTN:  DRXMR-WE 

CEWES  39180 
ATTN:  Litvary 

CECRL  03755 
ATTN:  Lilxary 

USA  AMCOM 

ATTN:  Facilities  Engr  21719 
ATTN:  AMSMC-m  61299 
ATTN:  Facilities  Engr  (3)  85613 

USAARMC  40121 
ATTN:  ATZIC-EHA 

Military  Traffic  Mgmt  Command 
ATTN:  MTEA-GB-EHP  07002 
ATTN:  MT-LOF  20315 
ATTN:  MTE-SU-FE  28461 
ATTN:  MTW-IE  94626 

Military  Dist  of  WASH 
Fort  McNair 
ATTN:  ANEN  20319 

Norton  AFB  92409 
ATTN:  Lituary 

Engr  Societies  Library 
ATTN:  Acquisitions  10017 

Defense  Nuclear  Agency 
ATTN:  NADS  20305 

Defense  Logistics  Agency 
ATTN:  DLA-WI  22304 

US  Military  Academy  10996 
ATTN:  MAEN-A 
ATTN:  Facilities  Engineer 
ATTN:  Geography  St  Envr  Engrg 


Naval  Fadlittes  Engr  rnmnmwt 
ATTN:  Facilities  Engr  Command  (8) 
ATTN:  Division  CXfioes  (11) 

ATTN:  Public  Works  Center  (8) 
ATTN:  Naval  Constr  Battalion  Ctr 
93043 

ATTN:  Naval  Civil  Engr  Service 
Center  (3)  93043 

Tyndall  AFB  32403 
ATTN:  HQAFCESA  Program  Ofc 
ATTN:  Engrg  St  Srve  Lab 

US  Gov’t  Printing  Office  20401 
ATTN:  Rec  Sec/Dq>osit  Sec  (2) 

Defense  Tech  Info  Center  22304 
ATTN:  DTIC-FAB(2) 
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